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Oral Presentations 11isolated from the majority of donors and 1/3 of these recognized
a miH that was presented by a prevalent HLA allele and ex-
pressed on hematopoietic cells but not dermal fibroblasts. CTL
clones were isolated from these T cell lines and the polymorphic
genes encoding the novel miH were mapped by assessing recog-
nition of CEPH LCL transfected with the HLA restricting allele
and performing genetic linkage analysis and/or by cDNA library
screening. As most miH result from single nucleotide polymor-
phisms (SNP), we used the NCBI dbSNP database to access
SNP genotypes on a subset of the HapMap CEPH family mem-
bers and correlated the genotype with the miH phenotype to de-
rive a short list of candidate SNPs for the miH. We have
identified genes encoding five novel miHs so far and the tissue
expression of these genes is currently being evaluated. At least
one of the miH appears to be selectively expressed on hematopoi-
etic cells including leukemic stem cells and serves as a target for
effective T cell therapy of human leukemia in NOD/SCID mice.
Generation of miH specific CTL by primary in vitro stimulation
is an effective tool for accelerating the discovery of leukemia
associated miH.23
A NOVEL METHOD TO REDUCE RATES OF EXTENSIVE CHRONIC GVHD
(cGvHD) WITHOUT INCREASED RELAPSE FOR CORD BLOOD TRANS-
PLANT
Chow, R.1,8, Wang, B.1, Rosenthal, J.2, Nademanee, A.2, Karanes, C.2,
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Forman, S.2, Kurtzberg, J.7. 1Stemcyte International Cord Blood Center,
Arcadia, CA; 2City of Hope National Medical Center, Duarte, CA;
3Chang Gung Children’s Hospital, Linkou, Taiwan; 4University of Ari-
zona Medical Center, Tucson, AZ; 5Fred Hutchinson Cancer Research
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CA; 7Duke University, Durham, NC; 8StemCyte Taiwan National
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Post-thawwashing of frozenCB prior to transplantation is widely
practiced to remove DMSO, red cell debris and free hemoglobin,
however, washing a red cell containing product may result in cell
loss. We analyzed outcomes of engraftment, survival, relapse and
GvHD in 299 patients transplanted with plasma depleted but not
red cell reduced (PD) CB where 154 were washed (W) and 145ANC 500















Overall 88 ± 4/69 ± 4 17 ± 2 61 ± 3/56 ± 3 51 ± 3/39 ± 5 23 ± 3 35/14 20/11
W 87 ± 5/64 ± 5 17 ± 3 54 ± 4/48 ± 4 43 ± 5/30 ± 6 27 ± 5 36/15 9/17
NW 91 ± 6/76 ± 6 16 ± 3 69 ± 4/67 ± 4 60 ± 5/57 ± 5 20 ± 4 36/14 36/1
P value 0.002/0.001 0.05 0.02 0.05 0.29 0.93/0.80 \0.0001/
0.0005
MVAdjusted ANC 500
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0.008/0.0002 0.53 0.32 0.22 0.19 0.98/0.44 0.02/0.001
All results are in % except for p-values & where indicated. Engraft-
ment presented as cumulative incidence. TRM, OS, DFS and
relapse rate estimated by Kaplan-Meier methods.were directly infused – (non-washed or NW). 207 (69%) of the
299 patients had malignant diagnosis. The two groups were com-
parable for patient, disease and graft characteristics except for
a higher % of Asian patients in the NW group in contrast to
a higher % of Caucasian/Hispanic patients, higher % of US
transplant centers and higher number of malignant diagnoses
for the W group. Nucleated cell recovery after thawing, as re-
ported by transplant centers, was higher for NW (median 85%
vs. 79%, p 5 0.003). The NW group had higher cumulative in-
cidences of and faster neutrophil (ANC500) and platelet engraft-
ment (Plt 20K and 50K) than the W group. No difference was
seen for acute GvHD (aGvHD); however, the NW group had
significantly lower rates of extensive cGvHD and higher rates of
limited cGvHD (p 5 0.0005 and \0.0001). Relapse rates were
similar between W and NW. Multivariate analysis and matched
pair analysis between W versus NW confirm these observations.
In univariate analysis, overall survival (OS) and disease-free sur-
vival (DFS) at 1 and 3 years were significantly higher for the
NW group. This retrospective analysis represents the largest se-
ries comparing different thaw methods for PD CB and is the first
to demonstrate a potential association of no post-thaw wash with
significant decrease in extensive cGvHD rate without concomi-
tant increase in relapse rate. These improvements may contribute
to the apparently better survival for the NW group. Prospective
trials which may include infusion of wash supernatants into
patients are necessary to confirm and better understand these
observations.24
CRITICAL ROLE FOR DONOR ANTIGEN-PRESENTING CELL SECRETION
OF INTERLEUKIN 23 IN THE PATHOPHYSIOLOGY OF GRAFT VERSUS
HOST DISEASE OF THE COLON
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The initiation of graft versus host disease (GVHD) is dependent
upon donor T cell recognition of host alloantigens presented within
the context of host antigen presenting cells (APCs). Thereafter, host
APCs are replaced by donor APCs, however the role of donor APCs
in the propagation of GVHD remains largely unknown. Recently,
interleukin 23 has been identified as a cytokine that is secreted ex-
clusively by APCs (i.e. dendritic cells and macrophages) and has
been shown to play a major role in both local and systemic inflam-
matory responses. The purpose of these studies, therefore, was to
address this question by determining whether secretion of IL-23
by donor APCs played a role in either the local or systemic manifes-
tations of GVHD.Transplantation of bonemarrow and spleen cells
from IL-23 deficient C57BL/6 (B6)(H-2b) donors into lethally irra-
diated MHC-incompatible Balb/c (H-2d) or FVB (H-2q) mice re-
sulted in significantly reduced weight loss and proinflammatory
serum cytokine production, as well as improved splenic and thymic
reconstitution, when compared to animals transplanted with mar-
row grafts from normal B6 mice. Histological examination of
GVHD target tissues revealed that the reduction in the systemic
manifestations of GVHDwas accompanied by significantly reduced
pathological damage in the colon without any corresponding reduc-
tion in pathological scores in either lung or liver. To further under-
stand the role of IL-23 in colonic GVHD pathology, we examined
local proinflammatory cytokine production in colonic explant tis-
sues from both cohorts of mice. Transplantation with IL-23 defi-
cient marrow grafts was associated with significantly decreased
levels of IL-23, IFN-g, G-CSF, TNF-a, IL-1b and IL-6 in colonic
explant supernatants. Neither IL-12 nor IL-17 levels were altered
by the absence of donor-derived IL-23, providing evidence that
the proinflammatory effects of IL-23 in the colon occur indepen-
dently of these cytokines. Notably, levels of lipopolysaccharide
(LPS) which has been shown to have a vital role in the pathophysi-
ology of gut GVHDwere significantly decreased in both the serum
and in colonic explants from these animals. These data demonstrate
that IL-23 plays a unique role in the pathophysiology of GVHD of
the colon and is a proximate mediator in the cytokine cascade in-
duced by LPS translocation from the colon into the serum. These
12 Oral Presentationsstudies also reinforce a critical role for donor APCs in the pathogen-
esis of GVHD.
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BENZODIAZEPINE-423, AN INHIBITOR OF MITOCHONDRIAL RESPIRA-
TION, CAUSES SELECTIVE APOPTOSIS OF ACTIVATED LYMPHOCYTES
AND REVERSES EXPERIMENTAL GVHD WHILE PRESERVING GVL EF-
FECTS
Gatza, E., Clouthier, S.G., Rogers, C.E., Reddy, P., Opipari, A.W.,
Glick, G.D., Ferrara, J.L.M. University of Michigan, Ann Arbor, MI.
Benzodiazepine (Bz)-423 targets activated lymphocytes through
the mitochondrial F1F0-ATPase, causing loss of mitochondrial
membrane potential and apoptosis without affecting resting lym-
phocytes. We tested Bz-423 in a non-irradiated B6-Ly5.2/
B6F2F1 model of GVHD where donor cells were labeled with
CFSE to discriminate between activated (CFSElo) and unactivated
(CFSEhi) Ly5.21 donor or host Ly5.11 lymphocytes. Compared
to controls, Bz-423 caused loss of mitochondrial membrane polar-
ization within 6 h of delivery as measured by 3,30-dihexyloxacarbo-
cyanine iodide (DiOC6(3)) staining in both activated donor CD4
1
(32.6% vs 23.1%, p 5 0.04) and CD81 (34.5% vs 24.4%, p 5
0.04) T cells but not in unactivated donor or host cells. Loss of mi-
tochondrial membrane potential was followed by selective apoptosis
of donor CD41 (39.1% vs 25.5%, p 5 0.02) and CD81 (41.4% vs
25.9%, p 5 0.002) T cells. Injection of 60 mg/kg Bz-423 3 times
weekly beginning 7 d after GVHD induction significantly reduced
mortality (50% vs 100%, p \ 0.02). We next used Bz-423 in
a miHA-disparate, CD81 T cell-mediated model of GVHD
(C3H.SW/B6) in which B6 hosts received 9Gy of TBI and injec-
tion of 5  106 C3H.SW BM and 4  106 T cells, again initiating
Bz-423 injections 7 d after BMT. The drug significantly reduced
GVHD clinical scores and improved survival compared to controls
(74% vs 29%, p # 0.02). Bz-423 also reduced GVHD histologic
damage indices in the liver (3.6 vs 11.2, p\ 0.03) and the GI tract
(7.0 vs 15.8, p\0.02). Bz-423 reduced IFN-g, a knownmediator of
GVHD, in the serum (8.4 vs 21.7 pg/ml, p\ 0.03) and decreased
IFN-g1CD81 effector spleen T cells (0.64  105 vs 2.2  105,
p 5 0.008), but did not impair the lysis of tumor targets by CD81
T cells ex vivo. We tested Bz-423 next in a GVL model where
EL-4 lymphoma cells syngeneic to B6 recipients were injected on
the day of BMT. No recipients of syngeneic BMT survived EL-4
challenge (0/12) and no untreated allogeneic BMT survived
GVHD (0/12) but 9/14 (64%) of Bz-423 treated allogeneic recipi-
ents were alive on day 50 without evidence of lymphoma (p 5
0.003). We confirmed the effectiveness of Bz-423 in a third model
of GVHD to MHC differences (Balb/c/B6) where again
GVHD was reduced, survival was improved (58% vs 8%, p \
0.002) and GVL effects preserved. We conclude that Bz-423,
a first-in-class compound that selectively inhibits mitochondrial
respiration and causes apoptosis of activated lymphocytes, can
reverse experimental GVHD while preserving beneficial GVL
effects.26
EPITHELIAL APOPTOSIS IN ORAL CHRONIC GVHD IS MEDIATED BY EF-
FECTOR-MEMORY CD8 CELLS: POTENTIAL ROLE OF IL-15
Imanguli, M.M.1, Swaim, W.D.2, League, S.C.1, Guadagnini, J.-P.3,
Pavletic, S.Z.1, Gress, R.E.1, Hakim, F.T.1. 1National Cancer Institute,
Bethesda, MD; 2National Institute for Dental and Craniofacial Research,
Bethesda, MD; 3National Institute for Dental and Craniofacial Research,
Bethesda, MD.
Although chronic Graft versus Host Disease (cGVHD) is a major
long-term complication of allogeneic hematopoietic stem cell
transplantation, little is known of its pathogenesis. As part of an on-
going NCI cGVHD natural history protocol (04-C-0281), patients
were evaluated clinically for oral cGVHD parameters and biopsies
were collected from buccal mucosa. To assess histologic correlates
of the clinical symptoms, we quantified epithelial injury and mono-
nuclear cell infiltration using multi-parameter immunofluorescent
staining for active caspase 3 and CD45 and confocal microscopyon paraffin embedded tissues. The numbers of cleaved caspase-31
apoptotic cells within the epithelial layer correlated with clinical se-
verity assessed using the oral cGVHD grading scale. We then char-
acterized the cell populations in severely affected tissues. The
predominant infiltrating T-cells were CD31CD81 cells expressing
TIA-1 and Granzyme B, markers of cytotoxic effectors. Both CD8
and CD4 T-cells expressed T-bet, a transcription factor character-
istic of Type I cytokine producing cells. Consistent with this find-
ing, IFN-gamma levels as measured by quantitative PCR in split
biopsies positively correlated with the apoptotic index within the af-
fected oral epithelium (r 5 0.68), with total infiltrating CD8 cells
(r 5 .46) and particularly with proliferating CD8 cells as assessed
by double CD8/Ki67 staining (r 5 0.70). Since the infiltrating
CD8 cells expressed the markers of effector-memory lymphocytes
(CD45RO), we examined the expression of IL-15, a key cytokine
in the generation, proliferation and maintenance of effector-mem-
ory CD8 cells. We observed elevated IL-15 expression in both
the keratinocytes and infiltrating cells in the dermis of affected
oral mucosa. Mean fluorescent intensity of IL-15 in the epithelium
correlated with levels of granzyme BmRNA (r5 .72) in affected tis-
sues, consistent with IL-15 involvement in CD8 effector function.
We further investigated the balance of effector and regulatory T-
cells by immunofluorescent staining for FoxP3. FoxP31 cells were
quantitatively increased in severe oral cGVHD, but the proportion
of FoxP31 Treg cells in the total CD3 population remained con-
stant. Our findings suggest that infiltration of epithelial layers by
CD8 T-cells expressing T-Bet and cytotoxic markers are directly
involved in disease pathogenesis and that these cells may be sup-
ported by elevated IL-15 produced in the cGVHD epithelia.27
IL-17 IS REQUIRED FOR CD4-MEDIATED GVHD
Kappel, L.W.1,2, Goldberg, G.L.1, Ivanov, I.I.3, Na, I.-K.1, King, C.1,
Suh, D.1, Smith, O.M.1, Ligh, C.1, Littman, D.R.3,4, van den
Brink, M.R.M.1,2. 1Memorial Sloan-Kettering Cancer Center, New
York, NY; 2Weill Cornell College of Medical Sciences, New York, NY;
3Skirball Institute of BiomolecularMedicine, New YorkUniversity School
of Medicine, New York, NY; 4Howard Hughes Medical Institute.
Recently a new subset of CD41 T cells has been characterized,
which has been identified as IL-17 producing CD41 T cells or
Th17 cells. Naive T cells exposed to TGF-b and IL-6 differentiate
into Th17 cells by activating RORgt and STAT3 transcription fac-
tors. Th17 cells produce high levels of proinflammatory cytokines,
including IL-17, IL-21 and IL-22. These cells have been implicated
in allograft rejection of solid organs and several autoimmune dis-
eases, including rheumatoid arthritis, multiple sclerosis, inflamma-
tory bowel disease, and colitis.
Except for one report demonstrating the presence of Th17 cells
in a murine chronic graft versus host disease (GVHD) model, no
data have been presented regarding their role in acute GVHD.
Moreover, no studies have addressed the functional role of Th17
cells in GVHD. We first performed DNA microarray analyses of
the small intestine from mice with GVHD and found increased ex-
pression of Th17 related genes, including IL-17A, IL-17 receptor,
IL-6 and TGF-b. Using flow cytometric analysis we detected
CD41 IL-17 producing cells of donor origin at early time points
(day 10–14) after transplant in the spleen, mesenteric lymph nodes
(MLN), axillary lymph nodes and lamina propria in mice with
GVHD, but not in non-transplanted mice or transplanted mice
without GVHD.We confirmed these findings in two MHC-dispa-
rate models, as well as ELISA of the supernatant of in vitro stimu-
lated T cells from the spleen or MLN from mice with GVHD.
Interestingly, we observed significant numbers of alloreactive
CD41 T cells, which produce both IFN-g and IL-17, suggesting
that alloreactive T cells in vivo can express both Th1 andTh17 phe-
notypes simultaneously.
To assess whether Th17 cells are required for the development of
acute GVHD, we performed experiments with donor T cells from
IL-17 deficient mice. In a series of reproducible experiments with
varying doses of selected CD41T cells fromWT and IL-17-/- do-
nors, we found significantly less GVHDmorbidity and mortality in
the recipients of IL-17-/- T cells. Finally, preliminary experiments
